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WHAT TS CT AIMED IS: 



for etching an insulating layer in a wafer to present a 



clean 




1. In combination 
and fresh surface on the insulating layer for deposition, 
a conduit for molecules of an inert gas, 

first voltage and spaced from the wafer, 



a first electrode biasedNto a ! 



a second electrode biasedto a 



second voltage lower than the first voltage and 



[paced from the first electrode and the wafer, 

magnetic members providing^magnetic field, 

members being disposed relative to each 



the first electrode and the magne 



the molecules of the inert gas, and 



In other and to the molecules of the inert gas for ioni: 
- sp eed-fQ^ ^ 



speed. 



2. In a combination as set forth in claim 1, 



potential different from the bias on the first 



electrode to create a first electrical field, and 
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\ s™, the supply for ionizing *<= molecul6S ° f 
o^andtothe^esofte^gasfrom-l-uppy 

d ,ec«oa 1 X*--* MdbeingdiSP ° SedrelatiVet<!eaCh 
the second electrical tieiow fprat thelow 

ind controlled speed. 

3 In a combination as set fortU claim 1, 

H .elcreatingthebxasonthefirstelectrodcthe 
a first source of alternating voltage ffr oeatmg 
w nnthefirstelectrodebeinganegativedirectvoltk 

, to a combination as setfc* in claim U 

— ^^eargonmotecuie, 
there being a path for tne now 

Wand second eiectrodes and the magnetic members. 
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5 . m.combination as set forth in claim 1, 
the wafer b\g at a floating potential, 

i.— — a— — — — * 



6 to a combination aarecitedtn claim 2, 

V WreatHK the bias on the first electrode, the 
a first source of alternating vW ** ffl 

Dia son,hefirs,electr„aebei„ 8 ane g a,We Avo teg e, 

.^sonrceofal—voVeforcreaansthebtasontheseco 

,, ,he second electrode being a nVative direct voltage, 
5 u electrode.thebvasontheseconde \ Maa lly parallel and contiguous 

thefirstelcctrodebeingdisposcdmasuVuurttallypara 



relationship to the water, \ , from the vicinity of the 

firs t and second electrodes and the magnetic members, 

the wafer being at a floatingpo^ 

10 , «A electrically conductive meVbers respectfully 

there being first and second electncany x 

, at areference potential to providW the creation of 
adjacentthefirstandsecondelectrodesatareferenc p \ 
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, , v b*ween the firs. electrode and the « eiecttically conductive 
electrical fields respectively between UK 

\ectrode and the second electric* conducive member, 
member and between the second e(ectrode and 

v Ar etching an insulating layer in a wafer to present a 

7 In combination »r etcnm& oi 

.eanandrreshsurfaceontheinsnlatingUforaeposition, 

^enclosuredefinedbymaUcmembersrormmgamagneUcfield 

„ from each A" «™ "* 
and second electrodes spaced from each otn ^ 




^ ^ ;0 pp,yo—ofa„ to ert\as for .troduCg ,e mo.ecules tnto ,e 



w a su 



: ^.aKematingvoUalforproducingadirectnega.ivevo.tageof 
a first source of an aiternduu 6 a 

" V f o fi«t electrical field of a high 

"-: uA ,n the first electrode for the crea4n of a first electn 

l l a high magnitude on the tirsi ew 

15 of the electrical and magnetic fields, and 
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second electrode and relative to the 



the wafer beingMisposed relative to the 
. , _u.,^.rann ions in>e enclosure. 




insulating layer by the argon, 

8 m a combination as set forth in claim 7, 

.^^^^'^"^^ 

the first source of the airenwuHB 

ttteW ^*4-* 11 *^ d eadirect 

9 taa combination as set forth in claim 7, 

X 1 a second electrical conductor^disposedm j 

5 , tAoduce a second electrical field between the 

second electrode and the second conductor. 
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10 In a combination as set forth in claim 7, 

— ----- ^ 

electrode than the first electrode, 

fnstand second electrode, and Native to , he « potentia.. 

11 inaVmbinationassetforthinclaim?, 




electrode to 



2. s% 



12 In a combination as set forth in claim 10, 
^ ^^P^nsavac.uminthcenclosu.e.m.e^a.ace 

w fm- the flow of the molecules 
be tween me second elech.de and the second conduchve member for 



and ions 



of the inert gas from the enclosure. 
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13 Ma combination as set forth in claim 10, 

V 1 to nroduce a first electrical field between the first electrode 
x a particular reference poteWl to produce 

V^Ud the first electrical conduct^ 



the 



wafer betag disposed W^ butMn,,gU0US 



5 ^ 



- , ^feh surface on th\insriating layer for depos.tton, 

Y. enclosure to present a clean and flesh surra v> 

— ^...^dearnn ^etiWld ,n the enclosure, 

i «^ rf -«^«*»--*•• ,l - ,,,-,h,,M^ 

5 highmasritudeintheenclosure, 

a firs, electrode forming a part of the enclosure and connected 

,• eDC votegeof arelativelyVghmagnintde a, a first posrtron 
of voltage for providing a negative DC voltage 

in the enclosure, 
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Itage for providing a second electrical field 



a second source of an alternating vo: 

10 of a low magnitude in the enclosure, 

sec0 nd A* foxing a pan of .he enclosure - connected * * -end 
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wafer, 



a conduit for introducing 
ionization by the combination 

density, 



molecules of an inert gas into the enclosure for 
of the Acal ^ M* 10 »"*""* ° f 



the second eiectrode and the wafeWiding a fits, capacitor of a high 
P insulating layer in the wafer. 



15. 



In a combination as set^orth in claim 14, 

of the molecules and ions of the inert 



ga 5 and the second capacitor 



the first capacitor providing a dielectric 

providing a dielectric\n stituting the insulating layer 
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16. In a combination as set forth in claim 14, 

a firs, electncall^ondnctive member disposed in adjacent relationship to the 
Cectrode and the first electrically conWtive member, and 

— «---'•'-*•-- h,, ' ,-d ~ , " 

second electrode and the second electrically costive member. 




Si X~ 



17 In a combination as set forth in claim 14, 

^^^^^^^^^ 



second electrodes in closer proximity to the 
being substantially parallel to the first and second electrodes 



second electrode than to the first electrode and 



4*r 



h . .mnhiiiktion as set forth in claim 17, 



^> fi.econd.tbein.diledadjacent.hefi.telectrodetointroducememolecnles 

^^^^^^^^^ 

me enclosure at a position adjacent to the slnd electrode. 
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19 V a combination as set forth in claim 14, 

„ ..o^eCo^ep^V--^,,— so fte inc,as b y*ehehc, 
movement of the electrons. 



20 In a combinations set forth in claim 13, 

„,,nL to orovide an electrical field between the first 
first electrode and having a reference potential * *"* 

?J electee and the first electrically conductive rWrnber, 

.^«^V ,, " 4 * ,,dh * ,, ' 

O second electrode and the second electrically conduce member. 



5» 



j 1 m-wp than to the first electrode and 
seoond elects in closer proximity to the second electrc^ethan 

;tan ,ially parallel tome firs, and second electrodes^ 

^oondnUbein.disposedadiacentthefirstelecY.o.ntroducedtemolecnl. 

ofteta e rtg asin,o te enc,os. a ndthemo,ec U ,esa»d,onso f ^ 8 asbe tag passed ft orn 



10 being subsi 



the enclosure 



at a position adjacent to the second electrode, 
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movement of the electron^ 

^ 2 , ^^^^^^^^"^^ 

and fresh surfaces on the insullg layer for deposition, 

.nagnetic members for producing a magWc field in .he enclosure, 

afirstvoUasesourceforpWingavo^eofaragnma^aeonthenrs, 

.ec.ode.oo^aproduc.ionofamghe.ya.fieid.nmeenciosure, 

asecondvouagesourceforprolcingavoirageofalowma^deonrhe 

^^■^aproducUonofaaec.eaU.e.a.n.eenaosure.and 




3 U: 



5\i 



10 



s ^ yo fmo 1 ec» 1 esofanine rtg as X r 1 n tt oduction,n«o t neenc 1 osure t oo bBl n 
^eandroo^amovemen.of.Heionsin.neeny.o.e— glayermthe 

lo „ rate without any pits in the surface of the insulating layer. 
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22. >vA method of etching an insulating layer in a wafer to present a clean and 
fiesh surface on the in Ration layer for a deposition on the insulating layer, including the steps 

providing amatively strong electrical field a, first positions in an enclosure, 
providing a lively weak electrical field at second positions displaced in the 

^^^^^^^^^^^^ 

passing molecules oL inert gas through the enclosure, and 

providing a magnetic L in the enclosure in a direction relative to the strong 

, „ f \e Ctrons in the enclosure at the positions of the strong 

electrical field to obtain a movement of electrons in 

of the ions in a direction relative ,o the weak Ltrical fieid to ohtain a movement of die ions, 
^ strode at a speed for etching me surf\e of the msu,a,ing layer on the wafer 



substantially uniformly without pitting the insulatingW 

23. A method as set forth in claim 22 wherein 
the relative* strong electrical field is providk, a firs, direction and 
the relatively weak electrical fieid is provided ,\ second direction opposite to 
the first direction and wherein 
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dire ctionstop~ 

facilitating toU^X^^^*""^ 



"ft 



24. A method as^et forth in claim 22 
the wafer is disposed \e weak electrical field and wherein 

. passed through the enclosure initially to 



the molecules of the inert gas are ] 

lectrical field to obta\an ionization < 

ik the weak electrical field to facilitate an 



of molecules of the inert gas and 

- t — « 1 i*M/1 1/1 [ II 11/11 I 1 (Xll IV**** - ^" " 

; - positions in the strong el 
5 1 subsequently through the enclosure to positions: 

, of the insulating layer on the w^er by the ions. 



3 etching of the surfaces 




25. A method as set Wh in claim 22 wherein 

A- m Relatively weak electrical field and wherein 
the wafer is disposed in the^reiativeiy 

dy weak field is spaced from, but disposed 



-an 



el ectrode providing the relative!; 



layer. 
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26. ^ethod as set forth in claim 21 wherem 
the C apacitot,con S titutes a first capacitor and wherein 



caoacitor in a series circuit andwVem 

•, islnedbypia.escons.i.u.ingan^eandmewaferand 
the first capacitor is d&fcnea Dy pi<" 

§ impedance and wherein \ jt . , tlip 

I- ^nen— o^e^cap^^P^e.seeo.capa^^a 

i ~% 

jl 27 a mpthnd as set forth in claim 26 wherein 

^^^^^^^^^ 

■ j j u v a c ec ond electrode and by a 
the relatively weak electrical field is provided by a second 

■«w * relatively low bias on the second electrode. 
5 second alternating voltage providing a relatively 
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28. A niethod as set forth in claim 26 wherein 

the wafer isiposed in the weak electriea. field and wherein 




• • ,u w* electrical field to facilitate an etching of the surface 
,0 subsequently through positrons m theVeak electncal 

ofthe insulating layer on the wafer by thUns and wherein 

the wafer is disposed m the Vvely weak electncal field and wheretn 
I anelectrodep— te re,a,\ly ™eak fie,d is spaced front, bu, disposed 



layer. 



A method as set forth in claim 26 wherein 



the capacitor constitutes a first capacitor and wherem 

the firs, capacitor and a second capacitor are in series anoVherein 
.hefirstcapacitorisdefinedbyplatesconsti^nganelec^eandthewaferand 

.nwhichu.cplatesareseparatedbyaspacetnwh.chmoleculcsand.onsof^inertgasare 
— "*«^-*'"~ ta, ** i, ~ , ' d 

wherein 
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fte second capacitor is defined by pia.es constituting the wafer and ft. ions of 

ft eMg . ta ft.J^-^ ta ^"^^ tei,,, ^ ,,,, ' i,,,, " 

W 10 ,he M8h imp V ot to fiKt capaci,or md whmi " 

^ ft. relatively stron \ectrica, fi.id is provide by a firs, electrode and a firs, 

ft. reia.iv.iy we* electa, fieid is provide by a second electrode and by a 

30. A method of etching an\iating iayer on a wafer ,0 presen, a Can and 
fresh surface on the insuring iayer for deposition Wg 4. ^s of 
passing molecules of an inert gas ttaou\ an enclosure, 

disposing a firs, eiectrode in the enclosureW a strong electrical field in a 

enclosure, \ 

aisposingasecondelectiodeinfte.nclosur.topro^eaweaKelectricalfi.lda, 

^p^U.ft.-^i.^^^^V**^ 

pl0 viding a magnetic fi.ld in the enclosure, in a duection W» <° «- ^ 



-5" 



10 
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the insulating layer. 

31. A method as set tVth in claim 30 wherein 
to molecules of the through the enclosure from the strong 

lectrical field to the weak electrical field anLherein 

toe magnetic field is substanti a.lerpendicular to the first and second e.ectnca, 




£3 e: 



]% fields. 

£3 



32. In a combination in claim 30 wherem 

1 

^ ^thpfi«t electrode to bias the first electrode at 

g alternating voltage applied at a first magmtude to the first electro 

— a-negatj-v^atential with a first magnitude and wherein 



10 



producing pits in the surface of the insulating layer. 
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33. In a combination as set forth in claim 30 wherein 

the magnetic field is provided by magnetic members and wherein 



34. In a combination as set forth in claim 30 wherein 



second electrode in the weak electrical field. 



S 35 m a combination as set forth in claim 30 wherein 

| ^.agneticfieldissubsta.ially^ 

'U fields and wherein 

Tl fte m o.ec».e S of the iner, gas pas, into ft. enc.osure through ft. strong 
^e-wefJc-electrical fi eld. 



36 A method as set Wh in claim 30 wherein 

the dWric of the first capacitor and wherein 



and molecules of the inert gas constitute 1 
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me wafer «he ions of the inert gas constitutes plates of a second capacitor 

— fc4, ^ rf,, ■- ,-,, ^ , " 

and wherein 

the firs, capaci«\has a higher impedance than the second eapaerto, 
37 A method oLring an insulating .ayer on a wafer having a, leas, one 

j*^-^A»'«---'-- ,- -- 4 " ,,, *"" fc 

passing molecules of an hVt gas through an enclosure, 
providing a strong e,ec,ncal\eld a. firs, posit,o„s in me enclosure to ionize 
molecules of the inert gas in the enclosure 

the wafer, in the enclosure, and 

p r .,-,, ? . m a m eticfie,din.heencloVeina direction transverse ,o me 




10 



15 



andfnewallsofthesoe.etinthe— g layer at a low speed toW"» ^ 
of ,hesoc k e.wi,h„u,pitfing,hesurfaceof, h einsu,a,in g layersormew^ofmesoc^ 
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38. A method as set forth in claim 37, including the steps of: 
providing a firs, electrode in the enclosure for the strong electrical field and 

providing a second eiectrode in the enclosure for the we* dectrica, field and 
1 for the creation of the weak electrical field. 



« 39 A methoaas set forth in claim 37, including the steps of: 

. , disposing the wafin the enclosure in a spaced relationship to the second 

insulating layer and from the surfaces of the w\of the socket. 



-5- 



40. A method as set forth in claim sWluding the steps of: 
providing a first electrode to create the stroVlectrical ^ 
providing a second electrode to create the weakN^ctrical field, 
providing magnets to create the magnetic field, 
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the first and second electrodes and the magnets substantially defining the 




enclosure, and 



disposing the wafer m the 



electrode. 




: enclosure in closely spaced relationship to the second 



5 vi 



41 . A method as set forth in claim 37 wherein 
the wafer is at a floating potential and wherein 
the magnets are substantially at a ground potential and wherein 
first and second members substantially at ground potential are provided 
respectively in proximity to the first ; 

firs, and second electrodes in creating the strong and weak e.ectrical field, 



and second electrodes to cooperate respectively with the 




42. A method as set tisrttr in claim 37 including the steps of: 
introducing an alternating voyage of a first particular magnitude to the first 



0 eleVtrode to produce a strong negative 



DC biasbn the first electrode for the creation of the 



strong electrical field, 

introducing an al^^ 

electrode for the creation of the weak electrical field, and 
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proving a high fl— ^ *■ «- ' 

the socket in the insulating layer and to pd 



5 the walls of the socket. 



5 
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